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vascular malformations of the nervous system usually an incidental finding on routine imaging.
These lesions are relatively rare in spinal cord and whenever present can lead to severe neurological
deterioration due to significant hemorrhage and consequent mass effect. We present two such cases
of spinal cord involvement and in brief described their imaging feature. They need to be armed with
the appropriate knowledge of how to recognize and timely intervene.
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Vascular malformation of brain and spinal cord is classified into
four types viz. Telangiectasias, cavernous malformations, venous
anomalies and arterio-venous malformation. Cavernous venous
malformation (CVM) is non-neoplastic slow flow venous malfor-mations found in many parts of the body. These account for 8–
15% of all central nervous system vascular malformations with
spinal cord being involved in 3–5% (1). These are usually found
incidentally on imaging or may present with seizure, hemorrhage
or mass effect depending on the location. In this report we dis-
cussed two cases of spinal intramedullary CVM, emphasizing
on their imaging characteristics.
2. Case report
2.1. Case 1
A 26 year old young female presented in emergency depart-
ment with acute onset quadriplegia. She gave previous history
of generalized body ache and mild paresis in all four limbs
since 1 year. No significant medical or surgical history was pre-
sent. Neurological examination reveals complete quadriplegia
Fig. 1 Mid sagittal scan of cervical spine shows poorly defined intramedullary lesion at C2 level (arrow) with ‘‘popcorn like”
hyperintensity with peripheral hypointense rim on T2WI (a), intermediate signal intensity on T1WI (b). No contrast enhancement seen on
post-contrast T1WI (c). Axial GRE (d and e) images show low signal intensity (>) suggestive of hemorrhage.
Fig. 2 Mid sagittal scan of dorsal spine shows intramedullary lesion at D9 level (arrow) displaying ‘‘popcorn like” hyperintensity with
peripheral hypointense rim on T2 (a) and T1WI (b). No contrast enhancement seen on post-contrast T1WI (c). Intramedullary
hyperintensity caudal to the lesion (*) suggestive of subacute hemorrhage.
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Spinal intramedullary cavernous venous malformation 265with sensory loss. Magnetic resonance imaging (MRI) for cer-
vical spine (Fig. 1) reveals poorly marginated intramedullary
mass lesion at C2 vertebra level. It display intermediate signal
intensity on T1WI, punctate hyperintensity with peripheral
hypointense rim on T2WI. On post-gadolinium scan non to
subtle enhancement is seen within the lesion. In addition large
intramedullary hemorrhage is seen as low signal intensity on
gradient echo sequence, from cranio-vertebral junction up to
C7 vertebra level. Cervical laminectomy with durotomy and
complete excision of mass was performed. Postoperative was
uneventful. After one month follow-up patients’ motor and
sensory functions were significantly improved.
2.2. Case 2
A 29 year old male patient presented with severe backache and
acute onset bilateral lower limb weakness. Previous history of
mild pain and progressive bilateral lower limb weakness pre-
sent. Neurological examination reveals paraparesis and mild
sensory dysfunction in lower limbs. MRI for dorsal spine
(Fig. 2) reveals well marginated intramedullary lesion at D9
vertebra level displaying hyperintense signal on T1WI, punc-
tate central hyperintensity with peripheral hypointense rim
on T2WI and no significant enhancement on post-
gadolinium scan. Subacute intramedullary hemorrhage is seen
as hyperintense signal on both T1 and T2WI caudal to the
lesion up to the conus. Patient planned for conservative man-
agement. After five day follow-up mild improvement in motor
and sensory function was noticed. Unfortunately patient lost
to follow-up.
3. Discussion
Glial based tumors, such as ependymomas and astrocytomas,
account for over 90% of intramedullary tumors of spinal cord.
The remaining possibilities include lesions ranging from
hemangiopericytoma, hemangioblastoma, cavernous angioma,
hemangioendothelioma, arteriovenous malformations, venous
angiomas, and capillary telangiectasias. Intramedullary CVM
is rare lesions causing myelopathic symptoms.
Cavernous venous malformation (CVM) is found anywhere
in the body including the central nervous system. More com-
mon in females with peak age of presentation in fourth decade
and thoracic spine found to be the commonest site (2). Histo-
logically CVM consists of blood-filled endothelial-lined spaces
with thickened, hyalinized walls that lack elastic fibers and
smooth muscle. On imaging typical popcorn ball like appear-
ance on T2WI has been described. When a CVM hemorrhages
it leaves a ring of hemosiderin. These depositions of degraded
blood products appear as a halo around the lesion and show
low signal on gradient echo sequence (3). Absence of signifi-
cant enhancement on post-contrast scan rules out possibility
of intratumoral hemorrhage. In 70% cases acute neurological
deterioration is due to space occupying hemorrhage (1).
Zabramski (4) classified cerebral CVM depending upon the
stage of hemorrhage into four types: subacute (type I), mixed
(type II) with classical ‘‘popcorn ball” lesion on MRI, chronic
(type III) and punctate microhemorrhage (type IV). Cerebral
CVM usually remains asymptomatic and was diagnosed inci-
dentally on imaging. In contrast, spinal cord CVM, due to lessavailable space and hemorrhage frequently produces mass
effect and myelopathic symptoms.
The available literature demonstrates the benign nature of
intramedullary CVM and gross total resection appears to be
curative with good outcomes and no reported recurrences
(5,6). However studies have shown long-term morbidity free
survival in conservatively treated patients (7,8). So choice of
treatment usually made on the basis of particular case, consid-
ering the general condition, physical and neurological status of
patient, as well as the surgical accessibility. Duration of symp-
toms is significant prognosticator for postoperative improve-
ment (7). MRI of the entire neuraxis is recommended for
lesion multiplicity.
4. Conclusion
CVM of the spinal cord is rare malformation usually presents
with acute neurological deterioration due to hemorrhage and
mass effect. MRI plays crucial role in diagnosis and follow-up
of these cases. ‘‘Popcorn like” hyperintensity in the center and
low signal rim is specific imaging for CVM. Conflicting evi-
dences are available for conservative or microsurgical manage-
ment and the opinion diverges relative to the patients’ condition.
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